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(S) Single motor scanning-head printer. 



(s?) An apparatus for a scanning-head printer (20) 
in which a single motor (118) is used to provide 
movement to a print head carriage (120) and to 
advance the paper (128) along a paper path. The 
single motor is coupled to the print head car- 
riage to provide movement of the carriage back 
and forth across the width of the paper. As the 
carriage is moved across the paper, the print 
head (126) applies print to the paper. An adv- 
ancement mechanism (64, 78, 144) is located 
near the edge of the paper path. As the print 
head carriage reaches the edge of the paper, 
the carriage contacts the advancement 
mechanism which, in turn, causes the paper to 
be advanced along the paper path. Thus, a 
single motor advances the paper and moves the 
carriage across the paper. 
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The present invention relates generally to scan- 
ning-head printers, and more particularly to the 
movement of the print head and the advancement of 
the paper in scanning-head printers. 

Scanning-head printers typically maintain a print s 
head within a movable carriage. A paper drive is used 
to deliver paper to a position next to the carriage. The 
carriage is repeatedly moved back and forth, or "scan- 
ned", across the surface of the paper, with the print 
head applying print to the paper. After each pass of w 
the carriage across the surface of the paper, the pa- 
per drive advances the paper to present a new region, 
or line, of the paper to the print head. 

Conventional scanning-head printers use multi- 
ple motors to accomplish the printing process, since 15 
there is an inherent incompatibility of moving parts 
with respect to both the direction and timing of the 
movement For example, a first motor provides a per- 
iodic, linear motion to the paper drive components for 
paper advancement, while a separate second motor 20 
is used to provide a substantially continuous, recipro- 
cating motion to the carriage, with the reciprocating 
motion of the carriage being perpendicular to the di- 
rection of paper advancement 

The use of multiple motors achieves a cooper- 25 
ation of components for operating the printer, but in- 
creases the size, mass, and cost of the printer. Each 
motor requires electrical controls and gears to insure 
that the carriage or paper is moved an appropriate 
distance. These motors, controls, and gears add to 30 
the size, the mass, and the cost of the printer. Addi- 
tionally, the housing of the printer must be sufficiently 
large to accommodate the above-mentioned compo- 
nents. Furthermore, because power must be supplied 
to multiple motors and electrical controls, power con- 35 
sumption is also increased in multiple motor scan- 
ning-head printers. 

The drawbacks associated with scanning-head 
printers are especially problematic in the field of port- 
able scanning-head printers, which ideally are in as 40 
compact a form as possible in order to enhance mo- 
bility. As with the size, it is desired to minimize the 
mass or weight of a portable printer. Multiple motors, 
electrical controls and gears, however, increase the 
size and weight of the printer. 45 

Additionally, portable printers often function us- 
ing finite power sources, such as batteries. Therefore, 
it is further desired to keep the power consumption of 
the printer at a minimum. The use of multiple motors 
and electrical controls, however, tends to quickly de- 50 
plete limited power supplies. 

Therefore it is an object of the present invention 
to provide a scanning-head printer having a smaller 
size and a lighter weight, which operates using less 
power, and which achieves these results at a reduced 55 
manufacturing cost. It is a further object of the pres- 
ent invention to provide a scanning-head printer 
which is compatible for use in portable printer appli- 



cations. 

The above object has been met by departing from 
conventional scanning-head printer designs to ach- 
ieve a compact, lightweight, scanning-head printer 
which uses a single motor both to advance paper in a 
sequence of steps and to provide to-and-fro move- 
ment to a print head carriage along a path that is per- 
pendicular to the paper advancement. This is accom- 
plished by mechanically coupling the paper drive to an 
advancement mechanism which causes the paper 
drive to advance the paper after each pass of the mo- 
tor driven print head carriage across the surface of 
the paper. 

The advancement mechanism is placed on either 
or both sides of the paper such that the print head car- 
riage contacts the advancement mechanism as the 
carriage reaches the edge of the paper. The advance- 
ment mechanism is coupled to the paper drive so that 
upon being contacted by the print head carriage, the 
advancement mechanism advances the paper. That 
is. the single motor drives the print head carriage and, 
in turn, the driven print head carriage drives the paper 
advancement. In so doing, the print head applies print 
to a new region or line on the paper upon each pass 
of the print head carriage across the surface of the pa- 
per. 

In the preferred embodiment, the advancement 
mechanism is comprised of several components in- 
cluding a compressible hinge, a sliding block assem- 
bly, and a ratchet wheel. The hinge is coupled to the 
sliding block assembly. A tab located on the sliding 
block assembly is in contact with the ratchet wheel. 
The ratchet wheel is attached to a rail of the paper 
drive so that rotation of the ratchet wheel causes ro- 
tation of the paper drive rail, resulting in advancement 
of the paper. The movement of the carriage towards 
an end of carriage travel initiates the interaction of the 
components to advance the paper. 

Specifically, as the carriage approaches the 
edge of the paper, a shaft located on the side of the 
carriage compresses the hinge which, in turn, causes 
movement of the sliding block assembly. The tab 
pushes against a tooth of the ratchet wheel, causing 
the wheel to rotate. Thus, with each compression of 
the hinge by the shaft on the carriage, the ratchet 
wheel is advanced, thereby causing rotation of the pa- 
per drive rail and advancement of the paper. As a re- 
sult, during the next pass of the carriage across the 
paper, the printing head applies print to a new region 
or line on the paper. 

By using only a single motor, the size and weight 
of the printer are reduced compared to previous scan- 
ning-head printers having multiple motors. Additional- 
ly, because only one motor is used, fewer electrical 
controls and gears are required, further reducing the 
size and weight of the printer. 8y eliminating one of 
the motors, the cost of the present invention is also 
reduced. Furthermore, by operating the scanning-he- 
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ad printer using a single motor, the power necessary 
to run the printer is reduced. That is, the scanning-he- 
ad printer of the present invention has a reduced size, 
weight, and cost, with a simultaneous decrease in the 
power consumption rate of the printer. 

Fig. 1 is an exploded perspective view of the com- 
ponents of a scanning-head printer in accordance 
with the present invention. 

Fig. 2 is an exploded perspective view of the slid- 
ing block assembly, hinge assembly, and portion of i 
the base plate of Fig. 1 before assembly in accor- 
dance with the present invention. 

Fig. 3 is a perspective view of the sliding block as- 
sembly, hinge assembly, and portion of the base plate 
as shown in Fig. 2 after assembly in accordance with 1 
the. present invention. 

Fig. 4 is a perspective view showing a step in the 
formation of a scanning-head printer in accordance 
with the present invention. 

Fig. 5 is a perspective view showing a step in the 2 
formation of a scanning-head printer in accordance 
with the present invention. 

Fig. 6 is a perspective view showing a scanning- 
head printer with a sheet of paper disposed therein in 
accordance with the present invention. 2 i 

Figs. 7a and 7b are top views showing the range 
of movement of a hinge and sliding block assembly in 
accordance with the present invention. 

Fig. 8 is a cut-away view of the advancement 
mechanism of a scanning-head printer taken along 3c 
line A-Aof Fig. 6 in accordance with the present inven- 
tion. 

Fig. 9 is a perspective view showing an alternate 
embodiment of a scanning-head printer in accor- 
dance with the present invention. 35 

With reference to Fig. 1, an exploded perspective 
view of the scanning-head printer 20 of the present in- 
vention is shown. The housing, in which scanning-he- 
ad printer 20 resides, is not shown in order to more 
clearly illustrate the details of scanning-head printer 40 
20. The following description of the present invention 
will begin with a detailed description setting forth the 
mechanical structure of scanning-head printer 20. 
This description will then be followed by a detailed de- 
scription setting forth the operation of the present in- *s 
vention. 

The main frame of printer 20 is formed of a base 
plate 22. having a front edge 24, a rear edge 26, and 
two bearing blocks 28 and 30. Rectangular plates 32 
and 34 are attached to the rear corner regions of base so 
plate 22. Grooves 36 and 38 are also formed into base 
plate 22. Grooves 36 and 38 extend in a lengthwise 
direction from slightly in front of rectangular plates 32 
and 34 towards front edge 24 of base plate 22. Cylin- 
drical posts 40 and 42, having bases with a diameter 55 
which is larger than the diameter of the tops of the 
posts, are arranged near front edge 24 of base plate 
22. The posts 40 and 42 are arranged in front of 



grooves 36 and 38, respectively, with posts 40 and 42 
residing between front edge 24 and grooves 36 and 
38. Rectangular openings 44 and 46 are formed 
through base plate 22 near rear edge 26 and between 
rectangular plates 32 and 34. 

Bearing blocks 28 and 30 each have opposing 
sidewalls 48 and 50 defining a cavity 52 therebetw- 
een. Cavity 52 extends from the bottom to near the 
top surface of bearing blocks 28 and 30. Sidewall 50 
has a greater length than sidewall 48. so that while 
the front surface 54 of sidewalls 48 and 50 reside in 
the same plane, the back surface of sidewall 48 is re- 
cessed relative to the back surface of sidewall 50. 
Therefore, bearing blocks 28 and 30 are formed hav- 
ing a recessed portion along the back surface there- 
of. Circular openings 56 and 58. and an oval opening 
60 are formed into sidewall 50 of bearing blocks 28 
and 30. Another circular opening 62 having the same 
size as opening 56 extends through sidewall 48, with 
openings 56 and 62 aligned with each other. 

Referring now to Fig. 2, an exploded perspective 
view highlighting a sliding block assembly 64 of Fig. 
1. is shown. Sliding block assembly 64 is movably 
mounted on base plate 22 between cylindrical post 42 
and rectangular plate 34. A base 66 of sliding block 
assembly 64 has a top region 68 attached thereto. 
The width of base 66 is just slightly less than the width 
of cavity 52 of bearing blocks 28 and 30. The base in- 
cludes a recession 70 into one side of top region 68 
and includes an opening 72 through the top surface 
of top region 68. A corresponding opening 74 is 
formed in the bottom surface of top region 68. A tab 
76 is disposed between base 66 and top region 68 so 
that tab 76 extends beyond the edge of base 66. 

A three bar hinge assembly 78 comprised of two 
parallel bars 80 and 82 disposed around one end 86 
of a third bar 84 is shown in Figs. 2 and 3. Parallel bars 
80 and 82 are attached at joint 90. End 86 of bar 84 
is rotatably fixed at joint 90 between bars 80 and 32 
such that the other end 92 of bar 84 can revolve about 
joint 90. Openings 94 and 96 are formed through bars 
80 and 82 at end 88, and through bar 84 at end 92, 
respectively. Opening 94 is placed over the top of cyl- 
indrical post 42 resulting in bar 80 being supported by 
the base of post 42. The top of post 42 extends 
through opening 94 in bars 80 and 82. while still al- 
lowing rotation of bars 80 and 82 about post 42. 

Next, sliding block assembly 64 is positioned on 
base plate 22 between rectangular plate 34 and cyl- 
indrical post 42. Hinge assembly 78 is then coupled 
to sliding block assembly 64 by placing end 92 of 
hinge assembly 78 into recession 70 of top region 63 
so that opening 96 is aligned with openings 72 and 74 
of top region 68. An axle pin 98 is then inserted 
through openings 72. 74, and 96, rotatably joining end 
92 of bar 84 to top region 68 cf sliding block assembly 
64. A helical soring 100 is placed into groove 38 with 
one end contacting rectangular plate 34 and the other 
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end contacting base 66 of sliding block assembly 64. 

As shown in Fig. 3, the sliding block assembly 64 
is confined on one side by spring 100 and rectangular 
plate 34, and confined on the other side by post 42. 
Thus, sliding block assembly 64 is movable between 
rectangular plate 34 and cylindrical post 42. Addition- 
ally, hinge assembly 78 conforms to the shape of re- 
cession 70 in top region 68 of sliding block assembly 
64. As a result, joint 90 of hinge assembly 78 extends 
towards the center of base plate 22. Although only a 
single sliding block and hinge assembly is used in the 
preferred embodiment of the present invention, op- 
tionally, a second sliding block and hinge assembly 
can be placed on base plate 22 for movement be- 
tween rectangular plate 32 and cylindrical post 40 of 
Fig. 1. 

Referring now to Figs. 2-4, but particularly Fig. 4. 
bearing blocks 28 and 30 are attached to base plate 
22 with sidewalls 50 aligned parallel to and facing 
each other and spaced approximately a paper width 
apart. Front surfaces 54 of sidewalls 48 and 50 are ar- 
ranged flush with front edge 24 of base plate 22. The 
rear surface of sidewall 50 is arranged flush with rear 
edge 26 of base plate 22. Also, the rear portion of 
sidewall 48 of bearing blocks 28 and 30 is disposed 
in front of rectangular plates 32 and 34, respectively, 
so that rectangular plates 32 and 34 reside within the 
recessed portion of bearing blocks 28 and 30. 

Furthermore, bearing block 30 is positioned hav- 
ing cylindrical post 42, spring 100, and sliding block 
assembly 64, residing within cavity 52. Joint 90 of 
hinge assembly 78 extends through oval opening 60 
and into the area between sidewalls 50. As a result, 
sliding block assembly 64 is confined in a widthwise 
direction by sidewalls 48 and 50, and in a lengthwise 
direction by spring 100 and rectangular plate 34, and 
by post 42. 

With reference now to Figs. 1 and 5. a rail 102 is 
inserted through openings 56 and 62 of sidewalls 50, 
with rail 102 disposed between bearing blocks 28 and 
30. A paper drive rail 1 04 is inserted through openings 
58 of sidewalls 50, with rail 104 disposed between 
bearing blocks 28 and 30, and parallel to rail 102. Un- 
like rail 102, however, paper drive rail 104 is rotatably 
fixed between bearing blocks 28 and 30, to allow ro- 
tation of paper drive rail 104. Paper drive wheels 106 
are arranged along paper drive rail 104 directly over 
the openings 44 and 46 in base plate 22. Paper drive 
wheels 106 are fixed to paper drive rail 104 so that 
drive wheels 106 rotate when paper drive rail 104 is 
rotated. 

Pinch roller assemblies are mounted directly un- 
der paper drive wheels 106, underneath base plate 
22. As shown in Fig. 1, pinch roller assemblies 108 
consist of a frame 110, a leaflet spring 111. and a roll- 
er 112 which is mounted in frame 110. Referring again 
to Fig. 5, rollers 112 are in contact with paper drive 
wheels 106 through openings 44 and 46. Rollers 112 



are pressed upwardly against paper drive wheels 106 
by leaflet spring 111 to insure that paper disposed be- 
tween rollers 112 and drive wheels 106 is firmly re- 
tained therebetween. A paper supply tray, not shown, 

5 holds a quantity of paper in dose proximity to rollers 
112 and drive wheels 106. The supply tray provides 
paper as needed to scanning-head printer 20. Paper 
drive wheels 106 are rubber coated to provide a sur- 
face that will prevent slippage of wheels 106 on the 

10 surface of a sheet of paper. AJthough the drive wheels 
in the preferred embodiment of the present invention 
are rubber coated, any of the numerous "non-slip 1 * 
materials well known in the art would be suitable. 
A ratchet wheel 114 is attached to one end of pa- 
rs per drive rail 104. Ratchet wheel 114 is arranged with 
the toothed portion of ratchet wheel 114 situated next 
to cavity 52 of bearing block 30. Ratchet wheel 114 is 
fixed to paper drive rail 104 with rotation of ratchet 
wheel 114 resulting in rotation of paper drive rail 104. 

20 Referring briefly to Figs. 5 and 8, a spring lever 116 
is mounted on sidewall 50 of bearing block 30 directly 
above ratchet wheel 114. Spring lever 116 has one 
end pressed downwardly against ratchet wheel 114 
by a leaflet spring 117. AJthough the other end of leaf- 

25 let spring 117 is attached to bearing block 30 in the 
preferred embodiment of the present invention, alter- 
nate arrangements of leaflet spring 117 will be obvi- 
ous to one of ordinary skill in the art As a result, 
spring lever 116 resiliency contacts ratchet wheel 

30 114, thereby insuring that ratchet wheel 114 is only 
able to rotate in one direction. 

Returning to Figs. 1 and 5, carriage 120 is slid- 
ably mounted on rails 102 and 104 for movement 
along rails 102 and 104 between bearing blocks 28 

35 and 30, A single motor 118 is coupled to carriage 120 
to provide movement of carriage 120 between bear- 
ing blocks 28 and 30. In the preferred embodiment of 
the present invention, single motor 118 is a conven- 
tional stepping motor, although any of the numerous 

40 motors well known in the art would be suitable. Shafts 
122 and 124 are attached to the side of carriage 120. 
Shaft 124 is located on carriage 120 so that it will con- 
tact joint 90 of hinge assembly 78 as carnage 120 is 
moved as far as possible towards bearing block 30. 

45 Carriage 120 retains a printing head 126 therein. 
Thus, as carriage 120 is moved between bearing 
blocks 28 and 30, printing head 126 is also moved be- 
tween bearing blocks 28 and 30. 

so IN OPERATION 

With reference now to Figs. 3 and 6, a detailed 
description of the operation of the present invention 
is given. To prepare scanning-head printer 20 for 
55 printing, a sheet of paper 128 is introduced along 
front edge 24 of printer 20. A paper tray, not shown, 
supplies the paper 128 as needed. Paper 128 is in- 
serted between carriage 120 and base plate 22 until 
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the paper 128 is disposed between paper drive 
wheels 106 and pinch rollers 112. 

Single motor 118 is coupled to carriage 120. Al- 
though the coupling means are not shown, single mo- 
tor 118 could be coupled to carriage 120, using a tim- 
ing belt or any of the numerous coupling methods well 
known in the art. Single motor 118 provides recipro- 
cating movement to carriage 120 between bearing 
blocks 28 and 30. As carriage 120 moves from bear- 
ing block 30 towards bearing block 28, printing head 
126 applies print to paper 128. 

After each pass of carriage 120 from bearing 
block 30 to bearing block 28. carriage 120 returns to 
a position next to bearing block 30. As carriage 120 
closely approaches bearing block 30, shaft 124 of 
carriage 120 contacts joint 90 of hinge assembly 78. 
Shaft 124 presses joint 90 towards sidewall 48 of 
bearing block 30. The force applied at joint 90 causes 
sliding block assembly 64 to move in a rearward di- 
rection towards ratchet wheel 114. 

The movement of sliding block assembly 64. 
caused by the contact of shaft 124 at joint 90, is illu- 
strated in Figs. 7a and 7b. Fig. 7a is a top view of slid- 
ing block assembly 64 and hinge assembly 78, with 
joint 90 extended away from sliding block assembly 
64. Fig. 7b is a top view with joint 90 pressed towards 
sliding block assembly 64. Because hinge assembly 
78 is attached to post 42. compression of joint 90 re- 
sults in movement of sliding block assembly away 
from post 42. That is, sliding block assembly 64 
moves away from post 42 and towards the rear edge 
of the base plate, not shown. Furthermore, the side- 
walls of the bearing block, not shown, confine sliding 
block assembly 64 to motion either towards or away 
from the rear edge of the base plate. 

Figure 8, taken along line A-A of Fig. 6, with side- 
wall 50 of bearing block 30 removed, shows in detail 
the interaction between sliding block assembly 64 
and ratchet wheel 114. Tab 76 of sliding block assem- 
bly 64 contacts a tooth of ratchet wheel 114. As joint 
90 is pressed by the shaft of the carriage, not shown, 
base 66, top region 68, and tab 76 are moved towards 
ratchet wheel 114. As a result, tab 76 pushes against 
the tooth of ratchet wheel 114, causing the wheel 114 
to rotate. Rectangular plate 34 and spring 100 limit the 
movement of sliding block assembly 64 towards 
ratchet wheel 114. Specifically, the movement of slid- 
ing block assembly 64 is limited to insure that tab 76 
causes ratchet wheel 114 to rotate, or advance, by a 
distance of only one tooth. Although rotation of ratchet 
wheel 114 in the present invention corresponds to 
movement of the paper by approximately one stan- 
dard line space, it will be understood that the amount 
of rotation imparted to ratchet wheel 114 may be var- 
ied by altering dimensions of the components of the 
present invention. 

After the carriage and shaft, not shown, move 
away from joint 90, spring 100 pushes sliding block 



assembly 64 back to its original position. As a result, 
joint 90 is again fully extended through the opening in 
the sidewall. not shown. Spring lever 116, having one 
end resiliency mounted against ratchet wheel 114 by 

5 leaflet spring 117, prevents rotation of ratchet wheel 
114 in the opposite direction as sliding block assem- 
bly 64 returns to its original position. Thus, with each 
contact of joint 90 by the shaft of the carriage, ratchet 
wheel 1 1 4 is advanced by one tooth so as to rotate pa- 

10 per drive rail 104 and the paper drive rollers, not 
shown, resulting in advancement of the paper. 

With reference again to Fig. 6, carriage 120 is 
driven by single motor 118 between bearing blocks 28 
and 30, with printing head 126 applying print to paper 

15 128 during movement of carriage 120 from bearing 
block 30 to bearing block 28. Upon the return of car- 
riage 120 to a position next to bearing block 30, shaft 
124 presses joint 90, resulting in rotation of ratchet 
wheel 114 and, consequently, forward movement of 

20 paper 128. Specifically, as carriage 120 passes from 
bearing block 30 to bearing block 28, printing head 
126 applies print to paper 128. Carriage 120 then re- 
turns from bearing block 28 to bearing block 30. dur- 
ing which time printing head 126 does not apply print 

25 to paper 128. As carriage 120 closely approaches 
bearing block 30, shaft 124 presses joint 90, thereby 
causing advancement of paper 128. As a result, dur- 
ing the next pass of carriage 120 from bearing block 
30 to bearing block 28, printing head 1 26 applies print 

30 to a new region or line of paper 128. 

Using only a single motor 118 to advance the car- 
riage 120 and cause advancement of the paper 128 
has several advantages. Because only one motor is 
needed, the manufacturing costs associated with 

35 having additional motors, and electrical gears and 
controls necessary to operate the additional motors, 
are eliminated. Using only a single motor and fewer 
gears and controls allows the scanning-head printer 
of the present invention to be built in a more compact 

40 form and with a lighter weight than was possible in pri- 
or scanning-head printers. Additionally, operating the 
scanning-head printer of the present invention using 
only a single motor reduces the power consumption 
compared to previous printers which use multiple mo- 

45 tors. Furthermore, because all of these advantages 
enhance the mobility of the scanning-head printer, 
the present invention is particularly well suited for use 
in portable printer applications. 

Although the printing head in the preferred em- 

50 bodiment of the present invention only applies print to 
the paper when the print head is moving in one direc- 
tion across the page, the methods of the present in- 
vention are also well suited to print heads which apply 
print when traveling in both directions across the 

55 page. As shown in Fig. 9, in such systems both bear- 
ing blocks 28 and 30 have a sliding block assembly 
and an accompanying hinge assembly contained 
therein. Additionally, ratchet wheels 114 must be af- 
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fixed to both ends of paper drive rail 104. and shafts 
1 22 and 1 24 must be present on both sides of carriage 
120. Consequently, each time carriage 120 ap- 
proaches either of bearing blocks 28 or 30, ratchet 
wheel 114 is rotated and the paper is advanced. As a 5 
result, print head 126 applies print to a new region or 
line of the paper during each pass, in either direction, 
across the paper. 

Referring again to Fig. 6, the present invention is 
also suitable for requirements, such as double spac- 10 
ing or spacing between paragraphs, where the ad- 
vancement of paper 128 is desired without the need 
for printing. In such cases, carriage 120 moves slight- 
ly away from bearing block 30 and then back towards 
bearing block 30 to press joint 90 as many times as 15 
is necessary to advance paper 128 the desired dis- 
tance. 

Thus, the present invention provides a scanning- 
head printer which uses only a single motor, has a 
smaller size and a lighter weight, operates using less 20 
power, and achieves these results at a reduced man- 
ufacturing cost. 



Claims 



25 



1. A scanning-head printer (20) comprising: 

transport means (1 04, 1 06) for advancing 
a paper (128) along a paper path. 

print means (126) disposed proximate to 30 
said paper path for printing on said paper, said 
print means having a first extreme position and a 
second extreme position, said first and second 
extreme positions being on opposed lateral sides 
of said paper path, 35 

carriage means (120, 122, 124) coupled to 
said print means for selectively moving said print 
means between said first extreme position and 
said second extreme position, and 

a single motor (118) coupled to said trans- 40 
port means and said carriage means for driving 
said transport means and said carriage means, 
thereby providing displacement of said print 
means and said paper relative to said paper path. 

45 

2. The scanning-head printer (20) of Claim 1 further 
comprising: 

first advancement means (64, 78, 114) 
coupled to said transport means (104, 106) for 
triggering advancement of said paper (128) when 50 
said print means (126) is moved to said first ex- 
treme position, said first advancement means 
disposed such that said carriage means (120, 
1 22, 1 24) contacts said first advancement means 
as said print means is moved toward said first ex- 55 
treme position, contact of said carriage means 
with said first advancement means triggering ad- 
vancement of said paper, thereby allowing said 



print means to apply print to a new region of said 
paper upon each pass of said carriage from said 
first extreme position to said second extreme 
position of said paper. 

3. The scanning-head printer (20) of Claim 2 where- 
in said first advancement means (64. 78, 114) is 
coupled between said transport means (104, 
106) and said carriage means (120. 122, 124) to 
translate reciprocating motion of said carriage 
means to a stepped motion of said paper (128) 
along said paper path, said single motor (118) 
connected to said canriage means to provide said 
reciprocating motion. 

4. The scanning-head printer (20) of Claim 2 or 3 
further comprising: 

second advancement means (114) cou- 
pled to said transport means (104, 106) for trig- 
gering advancement of said paper (128) when 
said print means (126) is moved to said second 
extreme position, said second advancement 
means disposed such that said carriage means 
(120, 122, 124) contacts said second advance- 
ment means as said print means is moved to said 
second extreme position, said contact of said car- 
riage means with said second advancement 
means triggering advancement of said paper, 
thereby allowing said print means to apply said 
print to a new region of said paper upon each 
pass of said carriage from said second extreme 
position to said first extreme position of said pa- 
per. 

5. The scanning-head printer (20) of Claim 3 where- 
in said first advancement means (64, 78, 114) in- 
cludes a displaceable hinge (78) biased into a 
rest position within a path of said carriage means 
(120, 122, 124), contact of said carriage means 
with said displaceable hinge forcing said dis- 
placeable hinge from said rest position, said 
transport means (104, 106) coupled to said dis- 
placeable hinge for translation of movement 
therebetween. 

6. The scanning-head printer (20) of Claim 2 or 3 
wherein said first advancement means (64, 78, 
114) is further comprised of: 

first block means (64) disposed proximate 
to said first extreme position of said print means 
(126), said first block means movable in a direc- 
tion parallel to said paper path, said first block 
means coupled to said transport means (104, 
106), and 

first hinge means (78) coupled to said first 
block means, said first hinge means also coupled 
to said carriage means (120, 122, 124), said first 
hinge means disposed such that said carriage 
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means contacts said first hinge means as said 
carriage means moves to said first extreme pos- 
ition of said print means, contact of said carriage 
means with said first hinge means causing said 
first block means to move in said direction paral- s 
lei to said paper path, thereby resulting in said 
transport means moving said paper (1 28) relative 
to said paper path. 

The scanning-head printer (20) of Claim 4 where- 10 
in said second advancement (114) means is fur- 
ther comprised of: 

second block means disposed proximate 
to said second extreme position of said print 
means (126). said second block means movable 15 
in a direction parallel to said paper path, said sec- 
ond block means coupled to said transport 
means (104, 106), and 

second hinge means coupled to said sec- 
ond block means, said second hinge means also 20 
coupled to said carriage means (120, 122, 124), 
said second hinge means disposed such that said 
carriage means contacts -said second hinge 
means as said carriage means moves to said 
second extreme position of said print means, said 25 
contact of said carriage means with said second 
hinge means causing said second block means to 
move in said direction parallel to said paper path, 
thereby resulting in said transport means moving 
said paper (128) relative to said paper path. 30 

The scanning-head printer (20) of Claim 1 , 2 or 3 
wherein said advancement of said paper (128) by 
said transport means (1 04, 106) is approximately 
equal to the distance of one standard line spac- 35 
ing. 
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FIG. 7a 
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FIG. 7b 
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